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Computational Simulation of Laminar and Turbulent Unsteady
Supersonic Flow of a Discharged Projectile from a Tube

H. Ahmadikia and H. Elyasi
Mech. Eng. Group, School of Eng., Bu-Ali-Sina Univ.

ABSTRACT

In this work, unsteady laminar and turbulent supersonic flows of a discharged projectile from a tube has been
numerically simulated. The equations of axisymmetric viscous compressible flow has been computed by Van Leer
flux vector splitting method, using time and space second order accuracy and moving boundary considerations.
When a projectile is discharged from a tube, a complicated flow in its front and back is created which This flow
includes expansion and shock waves. Complicated intractions between these waves make the analysis of this flow
very difficult. The numerical simulation predicts expansion wave, bow shock wave in front of projectile, barrel
shock wave, Mach disk, vortex ring, and shear layer. Results show that, there are not much differences between the
laminar and turbulent flow arrangments, but the aerodynamic forces are different. The variation of acceleration and
aerodynamic forces, when projectile is discharging from a tube, due to more intractions between the expansion and
shock waves, is large and causes vibration of the projectile and change in its path. When projectile starts to
discharge from a tube, the acceleration will be maximum, but when discharges entirely from tube, the resistant force
is increased and the acceleration is decreased.

Key Words: Projectile, Supersonic Flow, Turbulence, Moving Boundary, Multi-block Grid
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1- Total Variations Diminishing
2- Multi-block
3- Moving Boundary
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1-Precuresure Shock Wave(PSW)
2- Secondary Shock Wave(SSW)
3- Contact Surface(CS)
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1- Blast Wave
2- Diffraction Shock Wave(DSW)
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